Stereochemical analysis of interaction of signal peptide with phospholipids at the initiation of protein translocation across the membrane.
Stereochemical analysis of signal peptide interaction with E. coli membrane phospholipids revealed the structural complementarity of N-terminus of signal peptide alpha-helix and acid phospholipids. The formation of their complex leads to neutralization of charges and decrease in hydrophilicity of both components, and promotes insertion of peptide and phospholipid into the membrane, not separately but as a complex. Interaction of acid phospholipids with the E. coli alkaline phosphatase (AP) signal peptide was thoroughly analyzed, and it was shown that in this case a complex of signal peptide alpha-helix with phosphatidylglycerol is inserted into the membrane with the lowest energy expense. On the basis of the results of stereochemical analysis and the available experimental data, a molecular mechanism of protein translocation initiation across the membrane has been proposed, in which the key events are the formation of the complex "signal peptide alpha-helix-acid phospholipid", the coupled insertion of hydrophobic peptide-lipid complex into a nonpolar membrane interior and translocation across the membranes.